In order to investigate the rclationship between DRAM data rctention time and interlayer dielectric materials, the C-T relaxation time r is measurcd using a MOS capacitor test structure covered with various interlayer materials. The relaxation time t is affected by the interlayer material and annealing conditions. The relaxation time t for a TEOS-BPSG sample is shorter than that for other BPSG-type samples. The stress in TEOS-BPSG is also larger than other BPSG-type films. These results imply that the C-R(generation and recombination) centers induced by stress of interlayer dielectric material degrade DRAM retention time.
Introduction
Improvement of data retention characteristics is one of the most important issues for future high density DRAMs. In order to reduce leakage current through the storage node p-n jtrnction, precise control of the Si surface around the junction will become more important. It has been reported that the interlayer affects the Si surface of the field isolation region [l ] , but the influence of the interlayer on the retention characteristics has not been reported yet. Figure I shows the junction leakage current data for the various interlayer materials. The junction region used for measurements has an area of l04pm2 and a LOCOS isolation edge length of l04pm. The junction leakage current data correspond to the retention time data. In this study, the influence of interlayer dielectric material on DRAM data retention time is investigated by using the C-T and stress measurements. Pattern ( Figure 4 shows the gate electrode size dependence of C-T relaxation tirne t. Fig.8 . For an 850oC 10 minute anneal, the compressive stress is 0.9x108 dyn/cm2 at 0.5pm distance from the gate edge and decreases to the measurement limit (0.3x10s dyn/cmz) at l.5pm. On the other hand for an 850"C 80 minute anneal the compressive stress is 0.9 xl08 dyn/cm2 at 0.5pm and l.5pm distance from the gate edge and decreases to the measurement limit at 30pm. For the MOS capacitor without guard-ring boron in Fig.3 (a) the depletion layer is spread out under ,the interlayer, so the influence of the interlayer on relaxation time is larger than in Fig.3(b) . In Fig.5 
